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的最佳参比动物。Ammecr1 基因是由 Jonsson 等于 1998 年在人类“相邻基因缺
失综合症”(AMME)家系的分析中发现。这个症状是由 Xq22.3 染色体上一段 2-Mb













针对斑马鱼和文昌鱼 Ammecr1 mRNA 序列分别设计了一个 Morpholino 反义
RNA，研究胚胎在缺失 Ammecr1 基因时产生的影响。结果显示，斑马鱼 Ammecr1
敲低胚胎中有 80%脑部、眼睛、躯干肌肉和心血管系统的发育出现缺陷。通过软
骨染色还发现头部第 1-5 对角鳃节咽弓缺失。为了探究 Ammecr1 在脑部发育中
的影响，我们用整体胚胎原位杂交的方法检测了神经系统发育相关基因的表达情
况。发现与中枢神经系统发育相关的众多基因的表达量都有所下调，如 Sox2，
Zic1，FoxD3， Shh 及其下游靶基因 Gli2、Nkx2.2a、Ptc2。斑马鱼 Ammecr1 基
因受到抑制后对胚胎发育造成广泛的影响,导致胚胎多个组织器官发育受累,因
此我们推测，斑马鱼 Ammecr1 很可能通过促进细胞增殖及神经分化来影响胚胎














































The cephalochordate amphioxus is widely regarded as the best available proxy 
for ancestor of the vertebrates. It shares a lot of traits with the vertebrates in anatomy, 
embryology and genomics, and thus, is widely used as a model system for researches 
in evolutionary and developmental biology to understand the basic patterning 
mechanisms for the chordate body plan and the origin of vertebrates. Ammecr1 genes 
were first described in a contiguous gene deletion syndrome (AMME) of human. The 
syndrome is caused by a 2-Mb deletion of Xq22.3, and AMMECR1 was one of 
candidate gene. Ammecr1 gene encodes a highly conserved protein throughout all 
chordate groups, hinting an important biological function in organisms.  
In this research, we compare gene expression pattern between zebrafish and 
amphioxus orthologs of Ammecr1, indicated that AMMECR gene was maternally 
expressed in both zebrafish and amphioxus and these inherited mRNAs were detected 
ubiquitously and decreased gradually during early embryonic development. 
Meanwhile Ammecr1 gene had a marked zygotic expression in neurula. Then we can 
found the remarkable signals in the ventral neural chord of amphioxus and the brain 
of zebrafish. As embryos develop, the signals in nervous system fade gradually, and 
the signal becomes to focus in pharynx in both amphioxus and zebrafish. The 
similarity of expression pattern in amphioxus and zebrafish indicate an ancestral role 
of AMMECR in the development of chordate brain and pharynx. 
To further demonstrate the role of Ammecr1 during embryogenesis, we design 
two morpholino anti-sense RNA to knock-down AmphiAmmecr1/1l and ZfAmmecr1. 
The results of zebrafish show that approximately 80% of the Ammecr1-MO-injected 
embryos displayed complex defects in brain, eyes，somites and cardiovascular. Alcian 
blue staining of these deficient embryos showed loss of ceratobranchial arches 1-5. 
Further functional analyses on Ammecr1 gene are undertaken by whole mount in situ 
hybridization, aiming to reveal the molecular mechanism of the gene in the 
development of chordate brain. And we found Ammecr1 have a critical role for the 
















the expression level of Sox2，Zic1， FoxD3， Shh and its target genes Gli2、Nkx2.2a、
Ptc2 is down regulated. The extensive influence of embryonic development indicates 
that Ammecr1 gene may function as cell proliferation and neural differentiation. Then 
we analyzed the role of Amphioxus Ammecr1/1l during embryogenesis following 
knock-down of Ammecr1/1l by the injection AmphiAm-MO. And we found the 
abnormal of blastomeric adhesion and spatial arrangement by the suppression of 
maternally mRNAs. Thereby later embryonic development turned up deformities. 
Then we found the differentiation of mesoderm and endoderm was affected according 
by the cross section of mid-neurula deficient embryo. Moreover the development of 
pharyngobranchial organs that derived by meso-endoderm in 3-gill larva was found 
runtishly. So we speculate that AmphiAmmecr1/1l have a crucial function in embryo 
cleavage and meso-endoderm differentiation during early embryogenesis. 
However, owing to the lack of a model animal research that represents other 
vertebrates who have two Ammecr homologous genes. We still cannot explain why 
bony fish lost Ammecr1l gene. So in the subsequent researches we can use in-situ 
hybridization and knock-down methods to disclose the function of 
Ammecr1/Ammecr1l. Then by the comparative analysis with amphioxus and zebrfish 
Ammecr gene, we can trace the basis of the loss of Ammecr1l in bony fish. Moreover, 
follow-up study, we can use the technology of protein-protein interactions to elucidate 
the molecular network around Ammecr gene.  
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